The current study tests individual differences in response to a mandated brief motivational intervention (BMI) for college student drinking. Participants consisted of 99 (45% female) students who were referred for violating campus alcohol policy. Within-subject analyses suggest that the BMI led to a significant reduction in frequency of drinking and alcohol-related problems at the 1-month follow-up, with a nonsignificant trend in reduction of quantity of drinking and no difference in maximum level of drinking. However, there was a statistically significant amount of variability in response to the BMI across frequency, quantity, maximum, and alcohol-related problems. Individual differences in self-regulation and the strength of the therapeutic relationship were used to predict variability in change associated with participating in the intervention. Lower levels of self-regulation predicted more alcohol-related problems at 1 month following the BMI. A stronger therapeutic relationship predicted lower frequency, quantity, and maximum level of drinking at 1 month following the BMI. At the 12-month follow-up, there was a significant decay in the efficacy of the intervention, with a statistically significant amount of variability across all outcomes. Lower self-regulation was associated with more problems at 12 months. Individual differences in the therapeutic relationship were not associated with decay of efficacy between 1 and 12 months across any of the outcome variables. Results are consistent with both etiological heterogeneity and common factors models of the efficacy of psychotherapy, and extend these models to explaining outcomes of brief alcohol interventions in students mandated to treatment.
Etiological Heterogeneity Perspective
It has been argued that etiological heterogeneity of treated samples is an obstacle in developing more efficacious treatments, as an intervention may have different levels of efficacy across individuals (Cloninger, 2002; Follette & Houts, 1996; Insel et al., 2010) . If interventions are not universally efficacious, a better understanding of individual characteristics that predict treatment response can lead to the development of personalized interventions. One candidate, selfregulation, is a robust correlate of alcohol involvement (de Wit, 2009; Zucker, Heitzeg, & Nigg, 2011) , and, consistent with the etiological heterogeneity perspective, previous research has shown selfregulation to be prognostic of substance use treatment. Substance users with poor self-regulation tend to have worse treatment outcomes (Loree, Lundahl, & Ledgerwood, 2015; Stevens et al., 2014) , even in the context of brief interventions (Carey, Henson, Carey, & Maisto, 2007) . If etiological heterogeneity in self-regulation is responsible for variability in the efficacy of BMIs, future studies may benefit from selecting treatment samples according to shared characteristics (e.g., endophenotypes, such as high vs. low self-regulation) as opposed to lumping all problem drinkers together. Reducing heterogeneity in samples of treatment participants can increase experimental precision (Litten et al., 2015) , and, in principle, increased experimental precision could potentially lead to either novel interventions or a better understanding of for whom existing interventions work best.
Common Factors Perspective
It has also been argued that common factors, shared across most forms of psychotherapy, are the primary driver of change in response to psychotherapy (Wampold et al., 1997) . Common factors (e.g., systematic therapist effects) account for a substantial amount of variability in outcomes of motivational-interviewingbased interventions (Magill, 2015; Miller, 2016; Miller & Moyers, 2015) . The effect of common factors has been consistently found in tightly controlled alcohol interventions (Imel, Wampold, Miller, & Fleming, 2008; Project MATCH Research Group, 1998) as well as in the treatment of most other forms of psychopathology (Wampold & Imel, 2015) . One of the most robust common factors identified has been the therapeutic relationship, with a stronger alliance between the therapist and client leading to better outcomes (for meta-analytic reviews, see Horvath, Del Re, Flückiger, & Symonds, 2011; Martin, Garske, & Davis, 2000) . In other words, if common factors (such as the therapeutic relationship) are responsible for variability in how well interventions work, future studies may benefit from exploring the factors that contribute to a strong therapeutic alliance.
The Present Study
In sum, we have efficacious interventions for college students who have been mandated to treatment. However, given the risky drinking observed among mandated students (e.g., Merrill, Carey, Lust, Kalichman, & Carey, 2014) , elucidating predictors of response to treatment is important because it has the potential to inform the next wave of interventions attempting to build upon existing levels of efficacy. The etiological heterogeneity perspective and the common factors model are alternative explanations of treatment efficacy (Laska, Gurman, & Wampold, 2014) . Although there is support for both models in the literature, it is possible that the effect of self-regulation may become nonsignificant after controlling for the therapeutic relationship (or vice versa). A concurrent test of variables relevant to both perspectives has the potential to increase our understanding of how change in response to a BMI takes place, and hence can eventually increase our ability to ask questions that can lead to a new wave of interventions (Constantino & Bernecker, 2014) . To the best of our knowledge, this would be the first study to concurrently test the influence of self-regulation (relevant to the etiological heterogeneity hypothesis) versus the therapeutic relationship (relevant to the common factors model) in the context of a BMI among mandated students. From the etiological heterogeneity perspective, we hypothesize that individuals high in self-regulation will report larger decreases in alcohol involvement 1 month following a BMI, and will show less decay in the efficacy of the BMI between 1 and 12 months. From a common factors perspective, we hypothesize that a stronger therapeutic relationship will predict larger decreases in alcohol involvement following a BMI, and will be associated with less decay in the efficacy of the BMI.
Method Participants
Participants were 99 college students from a private northeastern university who violated campus alcohol policy and were mandated to treatment. Students willing to participate in the research study to satisfy conditions of their sanction provided informed consent. The sample consisted of 45 females and 54 males, most of who were freshmen (56%) or sophomores (41%), with 3% being juniors. The sample was predominantly non-Hispanic White (91%), and the majority of the students resided in an on-campus dorm (95%).
Procedures
Data for this project are drawn from a randomized controlled trial testing the efficacy of a BMI compared with a computer delivered intervention (Carey et al., 2009) . Eligibility criteria required that the violation was alcohol-related with no other drug involvement, was the first disciplinary sanction, and was not severe enough to warrant referral to the judicial system. As the common factors perspective does not apply to treatments that do not involve an interpersonal interaction (Wampold & Imel, 2015) , this project focuses on the BMI condition only. Participants were assessed at baseline (before the BMI), at a 1-month follow-up (to assess the initial change associated with participating in the intervention), and at a 12-month follow-up (to assess intervention decay). Participating through the 1-month follow-up was necessary to fulfill resolution of the sanction, and participation in the 12-month follow-up was compensated monetarily with $25. For the follow-ups, participants were contacted up to 10 times to schedule their appointment. Ninety-seven percent of the sample was retained at the 1-month follow-up (n ϭ 96), and 71% were retained at the 12-month follow-up (n ϭ 70). There were no statistically significant attrition group differences for any of the study variables (all ps Ͼ .05). A Certificate of Confidentiality was obtained from the National Institutes of Health, and participants were informed of this as a means of securing the confidentiality of their responses. All procedures were approved by the local institutional review board. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Intervention
A one-session BMI was delivered by three female clinical or counseling psychology graduate students trained to use a motivational interviewing style with a manualized protocol. The sessions were videotaped for supervision and quality assurance (for a detailed description, see Carey et al., 2009) . The BMI used personalized feedback and alcohol education to prompt exploration of options for reducing risks related to drinking, as well as discussion of harm reduction strategies, goal setting, and tips for safer drinking. The BMI sessions lasted an average of 50 min (SD ϭ 13.11; range ϭ 25 to 100 min). Participants were contacted for follow-up assessment sessions at 1 and 12 months after the intervention.
Measures
Alcohol involvement. For all assessments a standard drink was defined as a 10-to 12-oz. can or bottle of 4% to 5% alcohol content beer, a 4-oz. glass of 12% alcohol content wine, a 12-oz. can or bottle of 4% to 6% alcohol content wine cooler, or a 1.25-oz. shot of 80-proof hard liquor either straight or in a mixed drink. Typical frequency of alcohol use was assessed via an item with the following response options: 0 ϭ about once a month, 1 ϭ 2-3 times a month, 2 ϭ once or twice a week, 3 ϭ 3-4 times a week, 4 ϭ 5-6 times a week, 5 ϭ everyday, 6 ϭ twice a day or more. Participants were also asked to report the average number of standard drinks consumed on a typical drinking occasion (typical quantity) and the number of standard drinks consumed on the drinking day in which they consumed the most alcohol (maximum drinks). Self-reported alcohol use has been shown to be a valid and commonly used way to assess level of alcohol involvement when confidentiality is emphasized (Del Boca & Noll, 2000) , as it was in this study. Alcohol-related problems were assessed with the 23-item Rutgers Alcohol Problems Index (RAPI; White & Labouvie, 1989) . The RAPI assesses the frequency of experiencing alcohol-related problems on a 5-point Likert scale (0 ϭ never, 1 ϭ 1-2 times, 2 ϭ 3-5 times, 3 ϭ 6 -10 times, 4 ϭ more than 10 times) and was scored by obtaining a mean of the items, such that higher values are indicative of more alcohol-related problems. Previous research has shown the RAPI to be a valid measure of problem drinking among college students (Neal, Corbin, & Fromme, 2006) ; and Cronbach's alpha for the RAPI was .86, .81, and .78 for baseline, 1-month, and 12-month follow-ups (respectively). Follow-up assessments covered the month prior to the day of the assessment; post-sanction-event levels of baseline alcohol involvement were utilized because previous research has shown that sanctions often lead to reductions in drinking prior to any intervention (Carey et al., 2009) . Postsanction measures covered the days since the sanction event until the day of the initial baseline assessment; baseline assessments took place a median of 18 days after the event leading to the sanction, and most were completed within 1 month of the event (88%).
Self-regulation. The Short Self-Regulation Questionnaire (SSRQ) uses 31 items representing self-regulatory capacity (e.g., "I don't notice the effects of my actions until it's too late") that are rated on a 5-point Likert scale. Items were summed to create a total score, such that higher scores indicate better self-regulation. The SSRQ has been shown to be a valid and reliable measure (Carey, Neal, & Collins, 2004) , and Cronbach's alpha was .91 in this sample. Therapeutic relationship. Seven items from the Session Evaluation Questionnaire (Stiles & Snow, 1984) were used to operationally define the therapeutic relationship. Participants were asked to describe their therapist on seven items, using a 7-point Likert scale ranging from 0 to 6. Items were 1 ϭ friendly-unfriendly, 2 ϭ likable-unlikable, 3 ϭ cold-warm, 4 ϭ helpful-unhelpful, 5 ϭ uncaring-caring, 6 ϭ understanding-not understanding, and 7 ϭ knowledgeable-not knowledgeable. This operational definition is consistent with the common factors model view of the therapeutic relationship (e.g., Wampold & Imel, 2015) , and reliability was tested using confirmatory factor analysis (see the next section).
Approach to Analyses
A confirmatory factor analysis was conducted to derive a composite of the items for the therapeutic relationship. This latent therapeutic relationship factor was used in subsequent analyses. Path analysis was used to estimate the degree of change and variability of change in response to the BMI, the decay and variability in the decay of the BMI, as well as to test predictors of variability in initial change and decay of the BMI. To test if within-subject levels of alcohol involvement changed in response to the BMI, a model constraint approach was used. The statistical significance of the differences between baseline and 1-month values of alcohol involvement was used to test initial change associated with the BMI. The statistical significance of the differences between 1-month and 12-month values of alcohol involvement was used to test the decay of the BMI. All analyses used maximum likelihood estimation that is robust to non-normality and missing data was imputed using full-information maximum likelihood (Muthén & Muthén, 2013) .
Results
Descriptive statistics for the therapeutic relationship items are presented on the first panel of Table 1 . On average, participants rated their therapists positively, though there was variability in ratings as indicated by the standard deviation and range around the means of the items. There were no statistically significant differences in the mean ratings for the therapeutic relationship items across the three therapists (all ps Ͼ .05). The second panel on Table 1 shows the results of the CFA; the means of each item were used for estimating the CFA, and the variance of the latent factor was set to 1 to interpret individual differences in the factor as standard deviation units. All factor loadings were substantial and statistically significant; factor loadings ranged from .62 to .81. Model fit was adequate as indicated by the root mean square error of approximation and the comparative fit index.
Descriptive statistics and correlations between all study variables are presented in Table 2 . The therapeutic relationship factor correlated with all 1-month values of alcohol involvement but did not correlate with baseline or 12-month values. Self-regulation correlated with baseline (quantity, max, alcohol-related problems), 1-month (quantity, max, alcohol-related problems), and 12-month (quantity, alcohol-related problems) alcohol involvement. The therapeutic relationship factor and self-regulation were not significantly associated with one another.
The first panel in Table 3 shows change associated with participating in the BMI at 1 month. There was a statistically significant This document is copyrighted by the American Psychological Association or one of its allied publishers.
reduction in frequency of drinking and alcohol-related problems, with a nonsignificant trend showing reduction in quantity of drinking and no change in maximum level of drinking. The second panel in Table 3 shows within-subject variability in response to the BMI at 1 month after accounting for autoregressive baseline values of alcohol involvement. There was a significant amount of variability across all drinking variables. The first panel in Table 4 shows change between 1-and 12-month values of alcohol involvement ("decay" of the BMI). Levels of alcohol involvement at the 12-month follow-up increased (relative to the 1-month values) across all drinking variables. The second panel in Table 4 shows within-subject variability in decay of the BMI at the 12-month follow-up. There was a significant amount of variability across all study variables.
When predicting variability in the efficacy and decay of the BMI, gender was included as a covariate because it was correlated with some of the outcome variables. Table 5 shows results predicting variability in response to the BMI at 1 month. Higher levels of self-regulation predicted fewer alcohol-related problems; selfregulation was not associated with frequency, quantity, or maximum drinking. A better therapeutic relationship was associated with less frequency, less quantity, and lower maximum drinking, and there was a nonsignificant trend suggesting that a better therapeutic relationship predicted fewer alcohol-related problems Note. n at baseline ϭ 99; n at 1 month ϭ 96; n at 12 months ϭ 70. Gender coded 1 ϭ female, 0 ϭ male. Correlations estimated using maximum likelihood estimation that is robust to non-normality; missing data estimated using full information maximum likelihood. BL ϭ Baseline; 1-mo ϭ 1 month follow-up; 12-mo ϭ 12 month follow-up; Min ϭ Minimum; Max ϭ Maximum; alc ϭ alcohol. ‫ء‬ p Ͻ .05. This document is copyrighted by the American Psychological Association or one of its allied publishers.
(p ϭ .086). On an exploratory basis, we tested the potential synergistic relationship between self-regulation and the therapeutic relationship, but none of the interactions were statistically significant (all ps Ͼ .05). Table 6 shows results predicting variability in the decay of the BMI between 1-month and 12-month assessments. Again, higher levels of self-regulation predicted fewer alcohol-related problems (i.e., less decay), but self-regulation was not associated with decay in frequency, quantity, or maximum drinking. The therapeutic relationship factor was not related to decay in any of the alcohol involvement variables over the 12-month follow-up period. On an exploratory basis, we tested the potential synergistic relationship between self-regulation and the therapeutic relationship, but none of the interactions were statistically significant (all ps Ͼ .05).
Discussion
We observed a substantial amount of within-subject variability both in the degree of change associated with participating in a BMI and decay of the BMI. Our results confirm, as previously reported (Carey et al., 2009) , that a one-session BMI can reduce short-term alcohol involvement among college students mandated to treatment, though the efficacy of the intervention decays by 12 months. We also found that our a priori predictors had differential relationships with the measured outcomes. Self-regulation was pertinent both in the shortterm (1 month) change associated with the BMI and the long-term (12 month) decay in efficacy of the BMI, whereas the therapeutic relationship only predicted short-term outcomes.
Consistent with the etiological heterogeneity critique of the efficacy of psychotherapy (e.g., Follette & Houts, 1996) , we found that individual differences in self-regulation were predictive of both efficacy and decay of the BMI as indicated by changes in alcohol-related problems. However, self-regulation was not predictive of either efficacy or decay as indicated by any of the consumption variables. Previous research suggests that alcohol use and alcohol-related problems are distinct constructs with a divergent set of correlates (LaBrie, Kenney, Napper, & Miller, 2014; Simons & Carey, 2006) , and our results suggest that selfregulation may be more relevant for predicting changes in problems that arise related to drinking than for changing drinking per se. It is possible that problem drinking among mandated college students is partially a consequence of self-regulatory difficulties, and that it is more difficult to motivate change among those with Note. Differences between baseline and 1-month values of alcohol involvement (baseline Ϫ 1 mo. values) estimated using full information maximum likelihood to model missing data. Within-subject variability estimated after accounting for baseline autoregressive values of alcohol involvement. BMI ϭ brief motivational intervention. Note. Difference between 1-and 12-month values of alcohol involvement (1 mo. Ϫ 12 mo. values) estimated using full information maximum likelihood to model missing data. Within-subject variability estimated after accounting for 1-month autoregressive values of alcohol involvement. BMI ϭ brief motivational intervention. This document is copyrighted by the American Psychological Association or one of its allied publishers.
worse self-regulation. Being able to identify the most treatment resistant subpopulations of mandated college students is an important and necessary step needed to augment the efficacy of intervention efforts.
It is important to note that the effect of self-regulation was observed above and beyond the effect of the therapeutic relationship. This finding supports the etiological heterogeneity explanation for the efficacy of psychotherapy, in that the effect of the BMI was heterogeneous, such that individuals with poor self-regulation fared worse relative to those with good self-regulation. The significance of self-regulation for predicting initial change and decay in alcohol-related problems is inconsistent with the common factors model assumption that change in psychotherapy is primarily attributable to nonspecific or common factors.
Consistent with the common factors model (e.g., Wampold & Imel, 2015) , we found that a stronger therapeutic relationship was predictive of initial efficacy as indicated by frequency, quantity, and maximum drinking. These results suggest that individual differences in the strength of the therapeutic relationship are important predictors of the short-term effects of a BMI. However, the therapeutic relationship was unrelated to decay of efficacy of the BMI. It is important to note that the effect of the therapeutic relationship on efficacy was observed above and beyond the effect of self-regulation, suggesting that the common factors model has merit despite the potential validity of the etiological heterogeneity critique. These results are consistent with recent recommendations suggesting that common factors be included as covariates in treatment outcome trials to avoid model misspecification (Witkiewitz, Finney, Harris, Kivlahan, & Kranzler, 2015) . In other words, not accounting for common factors (such as the strength of the therapeutic relationship) is akin to inferring that such variability is measurement error (when it is not), which will diminish the predictive validity and generalizability of our statistical models (Constantino, Boswell, Coyne, Kraus, & Castonguay, 2017) . It is important to note that the therapeutic relationship had an effect on a population that has been shown to be particularly defensive and reticent to treatment (Palmer et al., 2010) , which suggests that attention to "nonspecific" or relational variables (Miller & Moyers, 2015) might be particularly important in the treatment of mandated college students.
The present findings should not be generalized to other populations or heavier drinking college students. As indicated by the means in the problem drinking scale, although mandated to treatment, this sample had relatively low levels of problem drinking. Additionally, the current sample is homogenous with regard to race/ethnicity, and future work in more diverse samples is warranted. As a caveat to our findings, the single-session nature of this BMI may substantially underestimate the effects of the therapeutic relationship. Longer treatments may result in stronger effects of the therapeutic relationship due to having more time to develop a stronger working alliance.
Another limitation involves the unidimensional representation of self-regulation. There is consensus that self-regulation is a multidimensional construct (Gullo, Loxton, & Dawe, 2014; Zucker et al., 2011) , and it is possible that different facets of selfregulation may have distinct effects on treatment outcome. However, testing the role of more facets of self-regulation is likely to require bigger sample sizes to try to "unpack" etiological heterogeneity with adequate statistical power (e.g., Henson, Pearson, & Carey, 2015) . Similarly, self-regulation is but one of many etiological factors (Chassin, Colder, Hussong, & Sher, 2015; Scheier, 2010) , and future studies need to broaden the conceptualization of etiological heterogeneity. Note. Gender coded 1 ϭ female, 0 ϭ male. Results presented in standard deviation units to facilitate comparison of effect sizes across predictors. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Conclusions and Future Directions
The present study confirms that heterogeneity in response to brief alcohol intervention for mandated college students is common, as it is in other forms of psychotherapy (e.g., Kraemer, Wilson, Fairburn, & Agras, 2002) . Variability in response to a BMI can be predicted by heterogeneity in one of the characteristics of the treated sample (self-regulation) as well as by a common factor that is shared across most forms of therapy (i.e., the therapeutic relationship). Our results further suggest that self-regulation may play a role in both short-and long-term outcomes, but only as indicated by changes in alcohol-related problems. Similarly, the therapeutic relationship was only relevant for short-term outcomes, though the short-term effect on alcohol-related problems did not reach conventional levels of statistical significance (p ϭ .08). Importantly, these effects were found above and beyond the influence of one another.
Future studies that "unpack" distinct phenotypes of self-regulation are needed, as is research on the predictors of the therapeutic relationship (particularly research that conceptualizes the therapeutic relationship as an important component of change and not simply a nuisance variable that has to be controlled for). Similarly, there is a need for the field to develop more theoretically based explanations for why the alliance is important to change, as there is a dearth of testable hypotheses explaining why this common factor leads to therapeutic change (Castonguay, Constantino, & Holtforth, 2006) . The resolution of these issues has the potential to reduce the high degree of negative consequences experienced by college students mandated to treatment.
Finally, it may be important for the premises of this study to be empirically tested beyond the current population of mandated or at-risk college students. It is important to further investigate if the etiological heterogeneity and common factors perspectives of the efficacy of psychotherapy apply to clinical science more broadly. If they do, these theoretical perspectives may be fruitful pathways to take in efforts to discover how to augment the efficacy of existing interventions.
